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Project Introduction

Future lunar and planetary explorations will require the storage of cryogenic
propellants, particularly liquid oxygen (LOX) and liquid hydrogen (LH2), in low
earth orbit (LEO) for periods of time ranging from days to months, and
possibly longer. LEO is a relatively warm thermal environment and without
careful thermal management, significant quantities of stored liquid cryogens
can be lost due to boil-off.

Anticipated Benefits

In addition to application for ZBO of stored cryogenic propellants, sub-cooling
to densify LOX and LH2 has the potential to reduce the gross launch weight of
a vehicle by up to 20%. Additional applications exist to cool instruments to
temperatures as low as 4K. Currently this is accomplished primarily by
launching a dewar of liquid helium with the instrument payload. The modified
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Organizations

Performing Work  R°'® Type Location Organizational

& Responsibility
Goddard Space
Flight g Lead NASA Center Greenbelt, Responsible Mission

9 Organization Maryland Directorate:
Center(GSFC)

Space Technology Mission
Directorate (STMD)

Advanced . . Industry -

Mechanical upporting Small atertown, Lead Center / Facility:
Organization  Disadvantaged Massachusetts ]

Technology, Inc. Business (SDB) Goddard Space Flight Center

(GSFC)

Responsible Program:

Primary U.S. Work Locations Small Business Innovation

Research/Small Business Tech

Maryland Massachusetts Transfer

Project Transitions .
Project Management

° June 2009: Project Start ProgramiDirector:

Jason L Kessler
0 June 2012: Closed out

Program Manager:
Carlos Torrez

Project Manager:
Gary C Jahns

Principal Investigator:
Charles Hannon
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Rescarch  Development . Demo g Test
Technology Areas
Primary:

e TX14 Thermal Management
Systems
- TX14.1 Cryogenic Systems
- TX14.1.1 In-space
Propellant Storage &
Utilization
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